The State of Pará contributes to approximately 10.10% of the Brazilian production of coconut (Cocos nucifera L.). It is an important center of production for the crop, mainly due to some factors such as its edaphoclimatic conditions that are favorable for the plant development, the availability of rural credit and the presence of business groups with expertise on the activity and agro industrial processing. This survey used data from Instituto Brasileiro de Geografia e Estatística (IBGE) (2018) to make an analysis of the activity in the state between 1974 and 2016, evaluating by the Shift-Share Analysis the sources of production growth, harvested area and productivity. Furthermore, the study also analyses the evolution of coconut prices, concentration and specialization of some micro regions of the State in coconut crop production using the Locational Gini Coefficient and Location Quotient. The main results show an expressive increase in coconut production in the state of Pará economy since the 1980s, showing that between 1974 and 2016 the production increased by 9.41% per year, the harvested area 7.88% p.a. and productivity 1.42% p.a. It is also possible to observe an expressive concentration and specialization of the activity in the Micro region of Tomé-Açu, responsible for 57.40% of the state production.
Introduction
Coconut crop is an important agricultural activity for the Brazilian economy. Rebello, Reale Filho and Figueiredo (2003) argue that this sector is responsible for a productive chain with more than 100 products consisting of in natura consumption of the seed and water, as well as industrial items for production of food, textile products, upholstery, animal food, and others.
Still, according to the authors mentioned above, due the possible use of the palm tree (from which one can use the roots, the stipe, the inflorescence, the leaves, the heart of palm and mainly the solid and liquid albumen), the activity provides jobs for rural workers and permit their permanence in agrarian regions. Moreover, it can create works inside and outside the farms in agro industrial activity and commerce.
The State of Pará is considered a Brazilian state with great potential in the coconut crop economy, due to its edaphoclimatic characteristics proper to the production tropical cultures, and the presence of supporting services to production such as the availability of rural credit and know-how of the activity at the business level. At the moment, the state is the fourth biggest national producer with a participation of 10.10% (IBGE, 2018) .
Coconut Panorama at State of Pará
About 48 years ago, during the 1970s, coconut crop had already shown itself as an important economic activity in the Brazilian Northeast. However, at the time, the production of coconut was not significantly and broadly explored into other regions of the Country, either.
According to data from Food and Agriculture Organization of the United Nations (FAO, 2018) in the 1970s, Brazil was at the 9 th largest producer of coconut in the world. Today, it is the 4 th largest producer, behind some Asian countries such as Indonesia (1 st ), Philippines (2 nd ) and India (3 rd ).
Gutierrez Cuenca and Costa (2001) state that the Northeast production, in 1942, represented 99% of the Brazilian production, and only in the 1980s the activity expanded in other regions, except the southern region.
In that period, the State Pará had no relevance in the Brazilian coconut production. However, at the end of 1970s and early 1980s, some renowned companies from the Brazilian Northeast found out great opportunities to open new business in the Amazonian region.
One of these enterprises with a significant economic importance in the region is the Socôco group with headquarters in Maceió, State of Alagoas, which, according with Rebello, Reale Filho and Figueiredo (2003) , made a large investment in coconut cultivation in the Municipality of Moju, State of Pará aiming locational advantages due to its favorable edaphoclimatic and the possibility of a vertical integration. The cultivated area in Moju is considered the largest continuous area of coconut crop in the world. Therefore, the State of Pará is considered an important area for the development of coconut cultivation.
According to Lins and Viégas (2008) , only around the 1990s coconut started to open new frontiers in regions that were not, until then, traditional coconut producers. The State of Pará and other parts of the country increased the coconut production which had been mainly concentrated in the Northeast.
In 2016, according to data from IBGE (2018), the production of coconut in the Northeast was equivalent to 76.74% of the National Production. The Northern region contributes to 11.06%, and only the state of Pará was around 10.10%, or 91% of coconut production for this region. ). The Municipalities of Moju (with 42.61% of production) and Acará (11.78%) are the largest producers, concentrating 54.39% of the state production (IBGE, 2018) . According to Lins and Viegas (2008) the rest of the production is distributed through other Pará municipalities, in farms no larger than 10 hectares, with low levels of technology for the crop development, not different from other productions in the country.
Methods
The research was made in the State of Pará located in the Northern Region of Brazil which also includes eight other states forming the Brazilian Amazon. It is the second-largest state of Brazil in area, with 1,247,955.238 square km 2 . It is divided into 144 municipalities, six mesoregions and 22 microregions. The micro-regions were defined for statistical puposes by Instituto Brasileiro de Geografia e Estatística (IBGE) and have specificities according to the State of Pará space organization. The micro-regions are Belém, Bragantina, Cametá, Castanhal, Conceição do Araguaia, Furos de Breves, Guamá, Itaituba, Marabá, Óbidos, Paragominas, Parauapebas, Portel, Redenção, Salgado, Santarém, São Félix do Xingu, Tomé-Açu, Tucuruí.
To develop this study, a time series data from 1974 to 2016 were used for coconut crop in 22 micro regions from the State of Pará on: production, harvested area, productivity, gross value of coconut production (from permanent and temporary crops) and price of coconut fruit in the State of Pará. All data were obtained through the Sistema IBGE de Recuperação Automática (SIDRA) from (IBGE, 2018) .
The Data were processed by the software Microsoft Office Excel 2016 to estimate the Location Quotient (LQ), to evaluate the regional specialization; Locational Gini Coefficient (LG), to measure the spatial concentration; and Shift-Share Analysis, to make the decomposition and quantification of sources of growth and price analysis.
In the sub items that follow, the used methods of analysis are presented, including how these instruments were used for the coconut crop temporal series in the micro regions of the Pará State.
Methods of Regional Analysis
In order to identify, locate and obtain data of the coconut specialization in the micro regions of Pará, methods of regional analysis were used to permit observation at the level of specialization and level of concentration of the activity in the region under study.
According T. Mattei and T. Mattei (2018) , there are several methods of regional analysis, although inside this set, it is found methods capable of characterizing the location and the specialization of a productive activity in a regional dimension.
These methods are useful to identify a behavior pattern of productive sectors in the economic space, as well as differential standards of productive structures between the various regions (T. Mattei & T. Mattei, 2018) .
The methods of regional analysis used in this study were Locational Gini Coefficient (LG) and the Location Quotient (LQ). Shown below are the basics characteristics on both indexes and their interpretations.
Locational Gini Coefficient
The Locational Gini Index (LG) is an indicator of concentration based on the coefficient developed by the Italian statistician Corrado Gini (1884 Gini ( -1965 in his 1912 paper "Variabilità & Mutabilità". According to Suzigan, Furtado, Garcia, and Sampaio (2003) , the model permits to indicate the level of spatial concentration of a certain economic variable in some specific geographic base (municipality, micro region, state, macro region and country).
According to Ceriani and Verme (2012) Gini defines his index as the "the mean difference from all observed quantities" and explain the difference between "Variabilità" (dedicated to measure the quantitative phenomena) and "Mutabilità" (dedicated to measure the qualitative phenomena).
The index varies from zero to one (0-1) and the more spatially concentrated is the activity, the closer it is to the unity (1), it means that the activity is spatially concentrated. If the activity is uniformly distributed in the region under study, the index will be equal to zero (0).
Although the LG is an important indicative tool of concentration, it has some limitations to identify the regions where the activity is specialized. Therefore, the Location Quotient enters as a mechanism of localization and identification of more specialized micro regions in the activity.
Location Quotient
According to T. Mattei and T. Mattei (2018) the Location Quotient (LQ) measures the relative specialization of a region in a particular activity relative to a comparison nation. It is an index used to determinate the degree of specialization of a region or municipality in some activity (Vidigal, Campos, & Rocha, 2009; T. Mattei & T. Mattei, 2018) .
It is important to emphasize that LQ is an index of specialization, and it is not an index that characterizes the amount of production, harvested area and productivity, in other words, when a region is identified as specialized, it means, in agricultural terms, that among all the agricultural activities of a determined region, the activity submitted to the index methodology tends to be relevant among the other activities. Therefore, a region can have a very low Total Gross Production Value, while the Gross Value of Coconut Production is high in the region, showing that it is specialized, but not as a large producer.
The following mathematic equation was used to obtain Location Quotient (LQ):
where, GV ij : means the Gross Value of coconut production (i) at Micro region ( LQ < 1 means that the micro region specialization (j) in coconut crop (i) is lower than the specialization of the State of Pará (PA) for the activity; LQ > 1 means that the micro region specialization (j) in coconut crop (i) is higher than the specialization of the State of Pará (PA) for the activity.
Shift-Share Analysis
For decomposition of sources of growth the Shift-Share Analysis was applied, which took as a base, analyses done from the quantity produced. This is an appropriate methodology that permits to identify the influence of variables of harvested area and productivity in the behavior of coconut production. Therefore, the variations in the amount produced were decomposed in two effects, or two sources of growth, which are: variations in the harvested area (effect-area) and variations in the yield (effect-yield).
The effect of area indicates changes in production, due to variations in cultivated area, supposing that yield, geographic location and the cultivation structure remain constant. The yield effect measures change in production due to modification in land productivity; other sources of growth remained unaltered. This change in yield can reflect technological changes, with the introduction of new inputs and production techniques.
The math model and the analytical proceedings used in this study were executed based on Homma (1981) , Filgueiras (2003) and Santos, Filgueiras and Araújo (2005) who used the Shift-Share Analysis in many studies of Agricultural growth activities in the Brazilian Amazon.
Prices Analysis
For prices analysis study, indexes from IGP-DI of Fundação Getúlio Vargas (FGV) were used. They were obtained from the database the Instituto de Pesquisa Econômica Aplicada (IPEA, 2018) to deflate the annual prices from 1974 to 2016. Prices are expressed in December 2016 values. This procedure permitted to evaluate the prices tendency and cycles occurred during that period.
Results

Coconut Production in the State of Pará
When coconut crop evolution in State of Pará is analyzed for the period between 1974 and 2016, it is possible to verify that, in 2016, the coconut production was 178,345 tons, representing 19,128 hectares of harvested area and 9,324 kg per hectare (Figure 1 ). For a better analysis, the evolution of production, harvested area and yield was divided into three periods, considering their distinct dynamics in the respective periods.
Observing Figure 1a , it is possible to notice that during the period between 1974 and 1989, production and harvested area had shown a growing tendency with a growth rate of 6.6% and 5.69%, respectively. As for productivity, it shows stagnation during the same period, with a growth rate of 0.19%. This production increase is related to the introduction of the area planted by Socôco located in the Municipality of Moju (micro region of 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 Hectares e kg.ha-¹ Production (t) 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 Hectares e kg.ha-¹ Production (t) 1974 1976 1978 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 Price (R$/kg) Production (t) Vol. 11, No. 2; 2019 years, until it was no longer among the top five micro region producers in 2016. This reduction is related to change of the main income activity of Curuçá, which was the Municipality with the greatest contribution to coconut production at micro region of Salgado.
Differently from the micro region of Salgado, the micro region of Bragantina in 2000 and 2016 increased its participation, and in 2016 it became the second major producer of coconut with 13,958 tons, corresponding to 7.8% from state production.
These alternations in production may be associated to reduction in price that occurred in the last years and by the self sufficiency of coconut processing companies that have been continuously increasing their harvested area, including productivity.
Analyses of Locational Gini Coefficient and Location Quotient
The Locational Gini Coefficient was used as an indicator of concentration for coconut crop at the micro regions of State of Pará. The concentration analysis was made specifically for six years (1990, 1995, 2000, 2005, 2010 and 2016) as shown on Figure 3 . Note. The values in gray mean Micro regions specialized in coconut crop. In 2016, there were 10 specialized micro regions, notably in Belém and Tomé-Açu, where the agro industrial unity of Sococô group and its largest plantation are located, respectively. The micro regions of Castanhal, Salgado, Cametá and Bragantina are areas that surround Belém, the capital of Pará. They have been specializing in offer the fruit with the objective of meet a strong demand for coconut water in natura, which has grown at various places in the city of Belém.
Sources of Growth in Coconut at State of Pará
To further detail the evolution of coconut crop at State of Pará, Note. **: Significant in 1% of probability; *: Significant in 5% of probability; n.s.: Not significant.
Source: Research data (2018).
Among the micro regions, it is important to mention that Marabá achieved the highest annual increase with 19.1%, Tucuruí (17.3%), Conceição do Araguaia (14.8%), Paragominas (13.1%) and Castanhal (12.3%). The micro regions of Portel and Furo de Breves did not show production in any of their municipalities.
All 5 micro regions listed above achieved an increase in production, however, this increase resulted from an increase in the harvested area, not in productivity.
The micro regions of Arari and Salgado showed a decrease in the growth rate with -6.2% and -1.7%, respectively. Production decrease reduction in Arari occurred in both the planted area and productivity, being the later even greater. The micro region of Salgado had a decrease in its productivity due to a reduction in the planted area (-3.0%), losing space, throughout the years mainly by reduction of harvested area in the Municipality of Curuçá (IBGE, 2018).
The micro region of Belém is important because it is the only one that had an increase of 2.9% in coconut production caused by an annual growth in productivity of 2.4%. Also important is the micro region of Guamá with a production increase of 10.36%, being productivity responsible for 4.29%, the largest growth of all micro regions. This gain in productivity occurs because the Municipality of Capitão-Poço increased its production area from 6,000 Kg per hectare, in 1979, to 15,600 Kg per hectare in 2015, with a productivity closer to that obtained by the Municipality of Moju, the largest producer of coconut in the State of Pará.
In general, increase of coconut production in State of Pará is related to an increase in the planted area, although there are places with high levels of applied technology in the system of production that provides a high productivity. Foley et al. (2011) state that these increases in coconut production caused by an expansion in planted area and not in productivity are harmful to the environment resulting in a crop that does not provide a sustainable production. It shows that it is necessary to disseminate technologies already developed and used in commercial planting.
Discussion
For the last 43 years, the coconut economy in the State of Pará has shown a positive evolution with gains in production, harvested area and productivity. This scenario has a significant and direct relation with the installation of large economic groups specialized in this sector, such as Socôco group that implemented the largest plantation of coconut crop in the world, in the Municipality of Moju in the State of Pará. The arrival of new entrepreneurs in the activity was very important. Other relevant aspect was the supply of credit with the creation of Fundo Constitucional de Financiamento do Norte (FNO), operated by Banco da Amazônia (BASA), as a way to propitiate the introduction of small producers in the activity.
The state of Pará scenario, during this time, suffered an important improvement caused by these business initiatives, including that provided by the agro industry. It became a national reference for this crop, enabling the opening of many jobs both inside and outside the farms.
As for price, high variations are observed until the year 2000. After that, the analyzed variable tends to behave in a stable way, but below prices prior to 2000, evidencing the principles of the supply and demand law considering that in the 1980s when production was low in the State, the prices were higher reaching R$ 2.01 per Kg in 1986, and R$ 1.79 per Kg in 1995. This product/price relation changes during the transition toward the 21 st Century, because expansion in product supply leads to a fall in prices to the producer by R$ 0.50/kg. stimulating the commercializing of products in natura at the local Pará market.
As for the concentration of coconut production, it was perceived that the crop, between 1990 and 1995, presented a Locational Gini Coefficient of 0.812 and 0.877, meaning that coconut crop during that period was concentrated. In 2005, the index had shown a lower concentration of production with 0.614, and in the following years it showed an increase of concentration, reaching the Locational Gini Coefficient of 0.723 in 2016.
By association, with specialization data, it is observed that the micro regions of Belém, Tomé-Açu and Salgado are specialized in the crop during all years under analysis. However, the highest volume of production is located at the Micro region of Tomé-Açu, in the Municipality of Moju (Socôco Farm) and in Acará. The survey reveals that there was a growth in production of coconut in most of the Micro regions, mainly in Marabá, Tucuruí, Conceição do Araguaia, Paragominas and Castanhal. This shows an expressive production growth caused by an increase in harvested area at these localities. The micro regions of Guamá and Belém show a good performance in productivity.
It is important to emphasize that expansion of coconut at State of Pará had a tendency of growth in planted area replacing other productive activities with low financial return or phytosanitary problems.
Even under this favorable context, there are still several challenges to be overcome by coconut crop of the state of Pará. Among them, it should be mentioned the subject of extensive and semi extensive systems of production in many rural properties; the consolidation of agrarian practices that are favorable for gains of production through productivity by the yield; and incentive for Capital Stock that is really low in the region. All these factors are important challenges to be surpassed, but that may transform the Amazonian Scenario into an economic potential in coconut crop, and an example of sustainable development.
